sive or retrogressive, and as to its probable reaction to any possible line of treatment-for it is only so that we can advise our patient fully, and it is only so that our verdict to the patient can be of service to him. To do all this requires a nice judgment of all the evidence, frequently only collected with considerable care anid difficulty.
I think it is scarcely necessary before this august assembly to stress the importance, both to the individual and to the community, of early diagnosis. Eradication of this social evil depends largely on the control of human infection, which in its turn depends on the immediate recognition of each potential source of infection, and it is well known how unsatisfactory are the results of treatmett initiated only after the disease has already passed beyond the first stages. But while early diagnosis is of paramount importance, the indiscriminate use of a label of tuberculosis for every cough, for every case of debility, for every abnormal chest skiagram, and for every mysterious case of uncertain nature, may cause untold harm, and yield little benefit to the patient and others. On account of prejudice, employment may be lost,, friends may be alienated, benefits of insurance refused, and, above all, habits of introspection and of invalidism may thereby be developed. It is a curious fact that chronic bronchitics and those suffering from general debility often seek the title of tubercle, knowing' that the legislature provides certain benefits therefor, and delighting in the dignity of having such a high-sounding name given to their ailments; whereas those to whom it truly belongs more frequently fear it, knowing perhaps within themselves that their fate is already sealed. In spite of this, it is, however, our duty to give the patient the benefit of a true doubt, and it may at times be right to send a patient into sanatorium for general treatment and care, when this cannot otherwise be effected, before the diagnosis is finally established.
Inquiry will, of course, be made into the family history anid circumstances. Whatever views we may hold on the possibility of pre-natal tuberculous infection, or on the inheritance of a diathisis, we are bound to acknowledge the danger of infection from an "open" case when contact has been close and when hygienic environment has been unsatisfactory. Attention should therefore be particularly directed to the question of contact with a known case, whether recently or long ago, rather than to the remote family history, especially as diagnosis has at tim-es been somewhat loose, and many cases of bronchitis have been described as phthisis. If, however, contact be established, there is a certain presumption in favour of infection having taken place, and consequently the possibility of active disease being present must be more prominently before the mind of the examiner.
A history of measles or of whooping-cough is significant if the present symptoms are dated from the time of, or soon after, the attack, as these infections do unquestionably reduce the specific anti-tubercular resistance. The same may be said of influenza; but here it must be borne in mind that the initial symptoms of a localized tuberculous lesion in the lungs are often acute, and resemble influenza, and may be diagnosed as such, especially in times of epidemic. Some more or less quiescent during the fifteen years that have passed since he had somewhat similar symptoms. In that case there will be difficulty in assessing the present activity, even if the basic condition be easy to identify.
The symptom which took him to his doctor was persistent cough, and of those associated with pulmonary tuberculosis this is unquestionably the most constant, the quantity of sputum varying, but being generally of a tenacious or mucopurulent character. If the quantity of sputum is very large, and especially if this is expectorated in large amounts at a time, followed by periods with less, one may suspect bronchiectasis rather than tuberculosis-if it is frankly purulent again, suspect bronchiectasis or pulmonary abscess. If there is little or no sputum, suspect bronchial irritation or pulmonary fibrosis, and if the sputum is frothy, suspect chionic bronchitis with or without emphysema.
Although, therefore, cough may be due to many things, and is of course more often due to bronchitis than more serious diseases, yet I believe that it is a physician's bounden duty to investigate fully every fresh case of persistent cough until he is fully satisfied that it is not a symptom of early phthisis.
Where, however, a cough has existed for some years, either throughout the year or in winter only, chronic bronchitis and emphysema is the most likely cause, and this is not often part of a tuberculous lesion, and even so, is more probably fibrotic in character, and not to be confused with chronic pulmonary tuberculosis.
My patient also complained of lassitude, undue fatigue after work, and loss of energy, and these, whether associated or not with loss of weight, should always put one on guard against tuberculosis, if no other satisfactorv cause has been established. If tubercular infection is present, and especially if there is recent loss in weight, a certain degree of activity is probably present. In this case there was no loss of weight, though the man had always been of the thin type, and so the slight debility might be either post-influenzal or low-grade tubercular toxaemia in origin.
Again, he complained of pains in his chest, which, apart from the pains of a pleurisy (to be distinguished by its localized character made worse by deep respiration, and relieved by strapping even if no friction is heard), are more often associated with fibrosis and non-tubercular conditions than with active lesions.
Night sweats he denied, but these are usually only present in the advanced and very active case. The real night sweat is a definite e4ntity, and to the patient a most unpleasant incident, lowering in the extreme, and one may take it that it has not transpired when glib reference is made to undue sweating at night. My old chief used to settle the matter by asking how often the night attire was changed. After a sweat, pyjamas become wringing wet, and simply must be changed, often several times in the night. However, it is rarely, if ever, an early sign, and usually only occurs, and that not very frequently, when toxaemia is great. I personally entirely disregard this symptom, except when it is so emphasized by the patient that I feel it really must be a true story, and even then only give it much attention when it occurs during an attack of or during convalescence from influenza. It may then sometimes act as a useful pointer to the lungs, but otherwise it is to my mind of little significance. I have dealt on this in detail because I think that some are misled 138
by this symptom when it is alIeged to have occurred, and by its absence when it is r.ot reported. Of gastric symptoms he had none, though these may occur and even predominate in early phthisis, leading the examiner astray from the respiratory system. This fact should be remembered when vague cases of indigestion without apparent cause do not respond to their proper treatment. Such cases are generally of the fibrotic type.
His voice was normal. This is not of great significance, but every now and then a case of lung disease is manifested first through its laryngeal complications causing hoarseness. Though not always so, this generally occurs when the disease is very active and progressive.
It is scarcely a matter for wonder that he did not complain of amenorrhoea, but in the female this is sometimes a very early symptom, and should suggest a chest overhaul if menstruation has previously been regular, and its cessation is not otherwise accounted for.
A rise in body temperature, especially if it is greater in the evening and after exercise, and normal after rest, is, I believe, the most definite evidence we can obtain of the activity of any disease present, provided of course that there is no other cause. To obtain this striking evidence, however, requires the regular and accurate taking of the temperature over a period of several days, and such a chart is rarely available except in hospital. Unless there is a well-marked rise, little information of value can be had by taking the temperature once only, or at irregular intervals. Even on careful charts, absolute reliance must not be placed, for it is certain that some persons have physiologically higher temperatures than others. Again, other sources of toxaemia may be present, and quite a number of persons with active and progressive tuberculosis only have raised temperature in the last stages.
In the case described I had not the advantage of seeing a temperature chart, and although I should have liked this information, I did not consider it necessary to admit him to hospital for this purpose.
The pulse-rate is so generally raised when I examine a patient for the first time, that I attach little importance to this unless I am informed that it has been consistently raised. In that case I regard the information in the same way as if the temperature were raised.
Whilst speaking of symptoms, particular reference ought to be made to hwmoptysis. Every case must be completely overhauled, not once only, but repeatedly until the cause of the haemorrhage is satisfactorily accounted for. By itself it is not sufficient to warrant any definite diagnosis being made, but being so often th6 herald of serious things to follow, the physician may never safely pass it by on the other side, and I would suggest the following scheme of investigation. First, be satisfied that real haemorrhage has taken place-false and exaggerated reports are easily repeated. Then be sure that the blood is coming from the lungs, and not from the stomach, or even from the gums, and the bleeding produced intentionally. After this determine if hwemorrhage is consequent upon damage to the lung, as in pulmonary tuberculosis, bronchiectasis, pulmonary neoplasm,. and hydatid disease; upon increased pressure in the pulmonary circulation, as in mitral stenosis; or upon changes in the blood, as in some forms of purpura and other blood (liseases. A reminder is perhaps here not out of place, that blood from the lungs may be swallowed and later vomited, making a true hwmoptysis appear to be a hematemesis.
Though not exactly a symptom, I should like here to refer to spontaneous pnieumothorax, a not very uncommon accidenit among cases of the a(lvaniced type, but a rare complication of early phthisis. If, therefore, there has been no history otherwise arousing suspicions, one may geinerally assume that this condition, especially if it has arisen during or after exercise or strain, to be the result of the rupture of an emphysematous bulla. Certainly it is unnecessary to overwhelm the patient and his relatives by a discussion of the treatment of a possible tubercle infection before careful examinations have been completed.
Before proceeding to the actual examination, it is well to reviewv, thoughtfully, the information so far collated. In the majority of cases, by no means all the classical symptoms are illustrated, and in the case of my farmer, as in many others, we have the presence of a very few only. His couigh following upon an attack of influenza with lassitude makes one anticipate an active disease. His chest pains and his age make one wonder if he really has got tubercle at all, and if so, expect to find a fibrotic condition. Further evidence is therefore needed, and we pass on to the clinical examination.
The examination must, of course, be complete, for it is necessary to exclude the presence of every kind of disease, for I doubt if there is any condition which mav not at times simulate tuberculosis; but I will here restrict myself to calling attention to certain special points.
The general appearances of my farmer did not assist me at all, and are rarely of great service, and often misleading. Sometimes I feel too much stress is laid upon them. They should, of course, be noted, and may sometimes be of help in leading one to examine especially systems other than the respiratory. For example, cyanosis may guide one to the heart. Before going to the chest I usually feel the pulse, noticing at the same time if clubbing is present. This is distinctly rare in phthisis, and if at all marked is considerable evidence in favour of chronic pulmonary sepsis, of a pulmonary neoplasm, or of cardiac disease.
Active phthisis, as the Greek word from which this term is derived implies, is usually, but not always, accompanied by wasting of the body generally, and of the thorax in particular, and this often more so over the seat of the underlying disease. The reason for this is by no means clear, but let us just remember that the chest wall is the "near neighbour of the lung, and its companion in suffering."
The symmetry and regularity of the normal movements of respiration may be interfered with by the presence of pleural adhesions, loss of elasticitv by diseased lung, and probably also by reflex innervation.
All this, therefore, requires us to inspect the chest and its movements methodically in a good light, and to follow this by careful palpation. By this we may confirm our findings by inspection, and also note the character of the vocal fremitus; if this is markedly increased over localized areas, it is very significant of an under-lying lesion, but as its intensity is normally so variable, little attention need be paid to other findings.
Unless the disease is very central in the lung, or is in the very early stages of development, some change in the percussion note is almost constantly to be observed. I have personally been unable to develop the art of percussion so as to be able to differentiate the bands of dullness described by Clive Riviere, and alleged by him to be due to alteration in the reflex changes in the lung by early tuberculosis, and I am afraid I believe that such methods are beyond the power of ordinary mortals like myself. Nevertheless, I do claim that painstaking percussion can discover, approximately at least, the size and position of the heart and the degree of aeration of the several parts of the lung.
From auscultation we learn the character of the breath sounds-bronchial breathing naturally indicates the presence of fairly advanced disease; but slighter changes in the character of the breath sounds require very considerable skill and experience in detection, and my advice is, in general terms, not to attach very great importance to these. The classical fine crepitations heard best during the first inspiration following a cough cannot be ignored if heard, and nearly always spell activity. The coarser the crepitation, however, the less serious is its import, and the greater the degree of percussion-note impairment accompanying it the more serious its import. Evanescent medium crepitations without any change in percussion note indicate a simple catarrh of the post-influenzal type.
In this present age our methods of chest examination have been greatly enlarged, for not only can we assess the density of lung tissue by means of percussion, but we can tell with a remarkable exactitude its relative translucence to r6ntgen rays, and a correlation of those enables us to form a very clear picture in our minds of the character of the lung, and any morbid conditions which may be present. This aspect will, I understand, be dealt with at greater length by the next speaker.
I have discussed the clinical examination in a very sketchy manner, not because I wish to belittle its value, or consider that it may generally be passed over so rapidly as too time-consuming, when other methods of examination are available, for on the contrary I believe it an essential part of every examination. It is solely because a complete discussion would last for hours, if not for days, and be absolutely beyond the scope of this meeting to-night.
To return to my patient again-I have mentioned that general appearances did not help me; inspection of the chest, however, showed some retraction of the left side with some muscular wasting. That is to say, we have evidence of disease on the left side; the retraction suggesting a fibrotic condition, and the muscular wasting a toxic process. Respiratory movements were seen and felt to be less on the left than on the right, and irregular, confirming the findings of inspection. The percussion note was considerably impaired over the upper zone, also on the left side, this being consistent with either marked fibrotic or proliferative tubercle.
Breath sounds were versicular and perhaps slightly harsh, but no added sounds even after coughing were heard, this being more in favour of fibrosis.
The history and physical signs, therefore, lead us to the definite conclusion that 141 c tuberculosis of the left lung is present, but leave us still somewhat in doubt as to its character and activity, but with the impression perhaps that it has probably been present for a longer period than recent symptoms would suggest, that some degree of activity followed upon the attack of influenza, but is now gradually passing into an almost quiescent state. In this case these impressions were confirmed by other examinations, of which Dr. Clarke will speak, and it remains for time alone to disclose the verity of my The routine application of the sputum test, the blood sedimentation test, and the X-ray photograph, will bring to light many early cases which would otherwise have been missed, and in another important group of cases will serve to exclude active tuberculosis.
My personal view, with which others taking part in this discussion may not agree, is that phthisis cannot be excluded without the tests I have mentioned, if there are suspicious symptoms. Of course, I do not refer to patients who have signs pointing to some other disease.
Fishberg and many others have said that active tuberculosis should not be diagnosed in the absence of symptoms; and if the term 'symptoms' included all evidences of toxaemia, such as fever, tachycardia, loss of weight, and increased blood sedimentation rate, this is correct. Subjective symptoms are remarkably slight in many early cases, and even in rather advanced cases the patient may complain of little-except on skilled cross-examination.
It is well recognized that many patients with phthisis have far-advanced disease before they consult a doctor at all, and in this group (not all of whom are poor or uneducated people) early diagnosis is impossible.
The diagnosis of pulmonary tuberculosis is complicated by the fact that most adults have been infected with the tubercle bacillus. There are excellent tests for tuberculous infection, some very reliable and easy of application, such as the Von Pirquet and.Mantoux tests; some very complicated and much less trustworthy, such as the complement fixation test and Vernes's flocculation test. These tests are of practical value only in children, for they cannot distinguish between latent infection and active disease. Even in children, a negative result is of more definite significance than a positive result. The subcutaneous tuberculin test has a greater diagnostic value than the other tuberculin tests, but the result requires to be interpreted by an expert. One must also consider the risk of activating the tuberculous lesion, if such is present, by subcutaneous tuberculin.
The importance of the sputum test could hardly be over-estimated, and indeed an accurate diagnosis of pulmonary tuberculosis cannot be made at all without this test. Open pulmonary tuberculosis and closed pulmonary tuberculosis are phases of the disease which imply an entirely different prognosis and often different treatment.
The difficulty of finding tubercle bacilli early in the disease may often by overcome by repeated examinations, by concentration of the sputum, or by culture of the sputum. If there is a loose cough without sputum, a stimulating expectorant will often bring it up. An excellent method of obtaining sputum is the employment of the laryngeal reflex, as advised by Professor Thomson. The stomach washings and fteces may also be searched for tubercle bacilli when there is no sputum, and in miliary tuberculosis the bacilli may be present in the urine before there is any sputum.
Recently we have been testing a new method of concentrating sputum with petroleum-ether at the Forster Green Hospital, and the test appears to be remarkably delicate. A mechanical shaker is required, but this is not an expensive piece of apparatus. Twenty specimens of sputum negative on direct examination have been tested by petroleum-ether concentration and simultaneously by concentration in hypertonic saline. We had ten positives with the petroleum-ether method; only two positives with the hypertonic method. We are also trying to grow tubercle bacilli from sputum on Loewenstein's medium, and the results suggest that this method may prove to be of practical value. When proper technique is followed and acid-fast bacilli are found in the sputum, they are almost certainly true tubercle bacilli. Many observers have tested series of specimens of sputum for pathogenicity, and have found the virulence of the organisms remarkably constant. Very rarely, non-pathogenic acid-fast bacilli have been reported in sputum. An instance of this is the "M" strain studied by Professor Lyle Cummins which grew from the sputum of a case of acute lung abscess. This "M" organism, which resembled a tubercle bacillus in its appearance and staining properties, behaved quite differently on culture, and was not pathogenic to either the guinea-pig or the rabbit.
Dr. Gloyne has shown that tubercle bacilli may adhere to old slides even after boiling in strong caustic solutions.
The only common fallacy of the sputum test is fraud, for example, when pension rights or compensation are in question.
If the sputum is negative on repeated examination, the diagnosis of pulmonary tuberculosis should be made only on strong evidence. Eighty-two per cent. of the tuberculous patients discharged from the Forster Green Hospital during 1934 had a positive sputum at some time while in hospital. Of course the majority of these were not early cases, and of fifty-four incipient cases discharged during 1933 and 143 D 1934 , only twenty-two had a positive sputum. Eight of the twenty-two patients were positive on concentration only, and thus it appears that concentration is of practical importance in the early case.
The thirty-two patients who had a negative sputum in 1934 showed a very different clinical picture from the positive cases. Two had evidence of cavitation on physical examination and X-ray examination, and two others had a small cavity without physical signs. Collapse therapy was practised in only two of the thirty-two patients, and twenty-six of the thirty-two were discharged quiescent.
The tubercle bacilli positive group show an entirely different picture, for more than half of them had evidence of a cavity, and required some measure of collapse therapy. Mr. Wheeler has shown that tubercular laryngitis is nearly always associated with a positive sputum, and indeed all the serious complications of pulmonary tuberculosis occur rarely in the tubercle bacilli negative group.
When one considers that the earliest recognizable stage of pulmonary tuberculosis is a small deposit on one of the lungs, giving rise to no symptoms or indefinite symptoms, it is easy to understand that early diagnosis is difficult. The new method of physical examination, radiology, is an enormous advance on the older methods. Technically perfect shadow-pictures of the lung-fields show a tuberculous deposit half an inch in diameter or even much smaller deposits. However, in many early cases radiology cannot distinguish between a tuberculous lesion and a non-tuberculous lesion, and still less often can radiology answer completely the all-important question, "Is the lesion acute, chronic, progressive, quiescent, or healed ? " Oblique and lateral views, stereoscopic pictures, and pictures taken after diagnostic artificial pneumothorax or the injection of lipiodol, are very helpful in a small but important group of obscure cases.
The advantages of radiology in the investigation of obscure chest conditions are so obvious and so striking that the value of this method of examination has been over-estimated in certain quarters. It is rumoured that there exists a sanatorium physician who sees his patients only in a dark room, where he makes a fluoroscopic examination, on which diagnosis and treatment are based. It should be remembered that radiology is neither more nor less than a refined method of physical diagnosis, and that clinical findings must have full weight, no matter what the X-ray appearances may be.
On the other hand, it has been proved that technically good X-ray pictures often show abnormalities in the lungs (and in other organs) which cannot be detected by inspection, palpation, percussion, and auscultation. This applies particularly when any condition is present which hinders the satisfactory examination of the chest by ordinary physical methods. Such conditions are numerous and common, for example, hirsute chest, thick muscular chest-wall, obesity, asthma, bronchitis, emphysema, laryngeal disease, pleurisy with acute pain, and failure of the patient to co-operate on account of nervousness, timidity, or stupidity.
The estimation of the blood sedimentation rate is a very valuable aid to early diagnosis. The fact that the test is not at all specific detracts little from its import-ance. Fever and tachycardia are niot specific diagnostic tests, but they are universally regarded as of value in diagnosis. The blood sedimentation rate is a more (lelicate test for toxaemia than the temperature chart, and can be applied more easily and more rapidly in out-patient, dispensary, or private practice. While many early cases have no fever, it is very rare for these cases to show a normal blood sedimentation rate. The usefulness of the test is due to the fact that the sedimentation rate is niormal in many chest conditions likely to be confused with early pulmonary tuberculosis, such as simple bronchitis, asthma, emphysema, nontubercular fibrosis of the lung, chronic catarrh of the upper respiratory tract, and dry bronchiectasis.
Other blood-tests for toxaemia, such as the Arneth count and the Schilling count, inay be preferred to the blood sedimentation measurement, when the services of a skill'ed hawmatologist are available.
rhe tubercle bacilli negative cases in which pulmonary tuberculosis is suspected are the only ones which constitute a real diagnostic problem, and they may be (livided into five groups.
1. A characteristic clinical picture of active pulmonary tuberculosis without tubercle bacilli in the sputum. 2. Definite evidence of tuberculous lesions in the lungs, but no signs or symptoms of activity and therefore no indication for treatment, except hygienic measures. 3. Suspicious symptoms, but no demonstrable lesions and no evidence of toxaemia. This large group should be reassured and sent back to their work or play.
4. Some definite lesion in the lungs, probably only shown on the X-ray film, and definite evidence of toxaemia, e.g., loss of weight, loss of strength, and increased blood sedimentation rate. These are the true early cases of pulmoinary tuberculosis, and their recognition at this stage will usuallv result in the cure of the disease. 5. A lesion in the lung or definite evidence of toxaemia or both can be demonstrated, but full investigation points to some cause other than pulmonary tuberculosis, such as new growth, bronchiectasis, lung abscesses, hyperthyroidism, or some other disease. In differentiating these groups, the X-ray film and the blood sedimentation rate are very useful aids, but a period of observation and further investigation may be necessary. Early diagnosis can never be easy, for if the diagnosis is obvious the disease is no longer early. It is a most annoying experience to miss an early case of active phthisis, and it is possibly even worse to label a patient as tubercular without sufficient cause. A full investigation of every suspected case is the way to reduce the number of errors and avoid gross mistakes.
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